Summary.-Immunoreactive collagenase has been demonstrated in 5/14 specimens of cutaneous secondary melanomas. In contrast, very little enzyme was seen in 10 specimens of normal human skin. All specimens were fixed within minutes of excision. These findings support the hypothesis that collagenase facilitates connective-tissue breakdown which is associated with tumour invasiveness and metastatic spread.
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THE PRECISE FACTORS which eniable tumour cells to detach from each other, and to penetrate local physical barriers presented by the extracellular matrix, remain obscure. Several groups have proposed that some tumours and malignant cells secrete matrix-degrading or collagenolytic enzymes to facilitate their invasion of surrounding tissues (for review see Woolley et al., 1980) . This has been supported by reports of collagenolytic activity obtained either from tissue culture or the extraction of various tumours, and such studies have suggested the involvement of neutral collagenase in tumour invasion (e.g. Dresden et al., 1972; McCroskery et al., 1975; Bauer et al., 1977; Liotta et al., 1979) . However, the cellular origin of collagenase has been in doubt because of the heterogeneity of most tumour specimens. One approach to this problem is the use of immunolocalization techniques using an antibody specific to human collagenase. We have therefore examined specimens of cutaneous melanomas and normal skin for immunoreactive collagenase, and have demonstrated that the enzyme is more frequently found in malignant tissues, especially in locations wvhich histologically show signs of collagen loss.
MATERIALS AND METHODS
Collagenase antibody.-A specific antibody to human collagenase has been raised in sheep and characterized by double diffusion, enzyme inhibition and immunoelectrophoretic techniques (Woolley et al., 1977 (Woolley et al., , 1979 (Woolley et al., , 1980 . Collagenases obtained from various specimens of cultured gastric adenocarcinomas or skin melanomas showed cross-reactivity with the antibody, as demonstrated by double diffusion (Woolley et al., 1980) . Previous studies have showAn that the antibody has poor reactivity with latent enzyme or collagenase inhibited by its natural inhibitors, and we believe that most of our immunofluorescence observations reflect active, often collagenbound enzyme (Woolley et al., 1979 (Woolley et al., , 1980 (Woolley et al., 1977 Melanoma specimens.-All melanoma specimens were obtained from patients with skin primaries treated by wide excision with or without grafting, and block dissection. The disease biopsy specimens were obtained after a variable interval from primary treatment, and always in the presence of disseminated disease. One specimen was a local recurrence, the remainder were metastases: 2 from regional nodes and 11 from skin nodules.
The specimens of control skin were obtained from patients undergoing routine surgical procedures. The site of the skin sample varied according to the procedure which included mammaplasty, amputation and plastic surgery.
RESULTS
Fourteen specimens of human cutaneous melanoma were subjected to collagenase immunolocalization, and positive findings were observed in 5. In contrast, very little immunoreactive enzyme was found in 10 specimens of normal skin. All specimens were fixed within minutes of surgery.
Fig (Liotta et al., 1977 (Liotta et al., , 1980 (Fig. 2b) . In Fig. 2c immunoreactive enzyme is associated with the stromal elements bounding the islands of tumour cells. Although these tumour cells appear negative for collagenase the surrounding matrix appears to be underaoing extensive remodellina. Even within the same tissue section similar regions were often negative for enzyme, suggesting that collagenase production is often microenvironmental and transient. (Dayer et al., 1980; Biswas et al., 1978; Woolley & Evanson, 1980) . It has often been proposed that the secretion of collagenase may be important in facilitating tumour cell spread or invasion into suirrounding host tissues. However, it seems unlikely that this property is sufficient in itself to explain tumour-cell invasiveness, and other aggressive factors such as motility and high metabolic activity are probably essential for penetration of the connective-tissue matrix. The recent finding that certain murine tumour cells secrete an enzyme which effectively degrades basement-membrane collagen, in contrast to other tissue collagenases, is of great interest in relation to matrix degradation and metastatic potential (Liotta et al., 1979 (Liotta et al., , 1980 . As yet we do not know whether our antibody cross-reacts with such an enzyme.
We 
